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HEISTCRICAL SKETCH OF POWDER METALLURGY

Eng Edwund Bryjak

In Polish technical literature, besides the term "powder metallurgy,” the
terns "ceramics of metsls,” "metallurgical ceramics,” or "cearamics of powders”
have been applied. The last two terms appear onoly eporadically.

- The first note on the technology of "metal ceramics” appearing in Polish
technical literature vas in an article in 193k in the Przeglad Techniczny (Teche
a pical Review), by Prof Dr Wlodzimierz Trzebiatowskl, entitled "On Metul Ceramics_
Their Application in Industry." The author discussed the techrnology of powder
metallurgy and its advantages and applications. Trzebiatowski, proceeding in
: the footsteps of his teacher, has a’Bo used the name "metal ceramics” ir ap
article entitled "Hard Alloys" which eppeared in Zycie Techniczne (Technical Life)
s for 1939 and after the war in the 1946 booklet entitied Metal Ceramice. The
name "ceramics of metals” was used together and interchingeably with "povder ;
metallurgy" during 1947 ~ 1948 by the workers in the Institute of Metallurgy at !
Glivice.

The term "powder metallurgy" vas first used 1n tecanical literature in 1934.
¥W. P. Sykes, an American specialist in the field of tungsten and sintered car-~
bides used the term "powder metallurgy" for the first time in an article which
appeared in Metal Progresz in 193%, This oume was quickly accepted in the Anglo-
Sexen world, even though tue term "metal ceramics" is not encountered until 1538,

In 1936, the Scviet periodical Vestnik Metallopromyshlennosti (Messenger of
the Metal Industry) carried articles by M, Yu. Pal'shin. WM. Yu,. Bal’shin is one
of the leading pewder metallurgists in the world, Bal'shin used the term "mecal-
ceramics” in his writinge and his 1938 book carries the same title. This term

| was uced in Soviet technical literature until 1948, vhen he wrote the book en-

d titled Poroshkovoye Metailovedeniye (Knowledge of Powder Metels). B, A, Borek
and J, J, Olhov, in the bCoK entitied Porosnkova. Metallurgia (Povder Metallurgx)
appearing in the middle of 1948, discaFded the term "metal-ceramics™ since it
did not adwquately cover the problenm,
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In 1922, Schroter, frop the Osram ¢ wpany (therefere » &n employae cf gp i
electrotechnical £irm) added a cobalt to curbidas, Krupp improved this method
and Produced his "yigjg" in 1927,

About 1930, an important development took rlace in the industry meking
- sintered self—-lubricating bearings fron porous bronze, ILater » the cheaper and :
' stronger Bintered porous iron wag substituted fop porous bronze, Porous 1ron |
and a combination of iron with graphite and leag ip the form of sintared bearings
began to be applied wore or less frog 1935,

The development of the harg magnetic materials op aintered magnetos began
in 193k for the electrical 1ndustry, Bealdes cast apg hamered megnetod, sintered i
Ones are used, Sintered magnetes of small dimens {on (weighing from 30 to 60 i
grams) are Buperior in certaip respects to cast megnetos, ;

In 1927, a few years before the appearance of sintereq nagnetos, Polydorov )
applied pressed tron cores to high-frequerzcy circuits, These cores vere im-
Proved on during later years by the application of special types of pure iren,
Iron~-nickel alloy, and other powders,

Although Polish induatry has not contributed anything to the development of
povder metallurgy, the three bagic Scientific treatisea by Prof Dr w1, Trzebia-
towski which appeared abroad ip 1934 enriched theory ang orought fame to this
Sclentist and to Poiish science,

a lesser extent from the powders of bronze, brass, copper, and light metals, be-
longs to the most modern achievements op powder metallurgy. I+ 4g true that
sintered shapes were yroduced from iron and stee] before the war » during the
years 1935 to 1939, but only on a small scale, Only during World War I1 were
they applied at a rate of gver 100,000 tons anoually. Factors hastening the
development, op this branch of powder metallurgy were the lack of menpower for
uachining complicated parts of wmachines ang veapons, difficulties with casting,
and scarcity or materials,

For high-vacuum Furposes, for the construction of radio tubes, electric bulba,
’rectifiers, and for experiments in phvsics, zetals and alloys are required which
have special physical properties such ag an accurately defined coefficient of ex.
pansion, chemical purity, electric and heat-conductivity, etc., For this purpose,
sintered nickel and sintered alleys of iron-ctromiun or Lron-nickel-cobalt were
applied.

An Zwmportant application of powdar setullurgy is in the production of 8ine
tered dlamond-metallic tools for grinding or polishirg., ope of the main reasons
for the development of these materialg ¥as the Qifficulty in bPrecision grinding
and in Polishing tools made from dintered carbides,

During the war, both fighting sides worked on the problem of siptered &1loys
that would be heat resistant and that weould have good mechanica)] Properties at
higher temperatures, The builders of Jet engines get high demands, Apart from
alloys of varying compositien with high cobalt content, ceramic materials (1ike
A1203), wetal borides and carbides, and nonmetallic compounds vere combined with
Fure"metals. One of the youngest branche: of Powder metallurgy (since 1939) com-
prises the production of friction materials fo- clutches ang brakes. Fricticn
sinterings consist walnly of copper with small additions of tin, lead, iron
graphite, silex, oxide, and aluminum,

For such sintered products as metanls vith a high melting point, sintered

¢srbides, porous boarings, ceramic-metals, ang combinzd uetals, there is no tech-
nological maiheld other thin pewven metnallrgy,  dthaw products, for exanmple,
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sintered shapes from iron, steel » bronze, brass, and other metals and alloys ,
for high<vacuum purposes, can also be obtaired and given special physical pro=
perties by casting or wachining. Wherever povder metallurgy has been applied,

r 1t has been only for the following reasons: lower cost, better exploitation of
rav naterials, elimination of waste, saving f{n labor » and achievement of better
; Pphbysical properties.

The world development of powder metallurgy 1s listeq chronologically in
the folloving table:
Chronological Developtent of Powder Metallurgy
Event

2=t Date
Sintering of tungsten carbides with cobalt
and other metals - Schr8ter

1922
First attempts to apply sintered diamopd- :
metallic materials 1922 T
Industrial application of "Vidia" sintered
carbides 1927
Application of Pressed cores made of povder
iron for high-frequency circuits 1927
Appearance of Skaupy's monograph, entitled
Ceramics of Metals 1930
Basic works of Prof Dr W1, Trzebiatowski 1934
Sintered nagnetos, sintered metals and alloys
for high vacuum 1934
Mags sinterings from irop and steel powders 1935 - 1939
Friction aintering 1939
Heat-resistant sinterings and ceremic metals 1949 - 1945

Professor Trzebiatowsky occupled himself in 1934 with
properties of pressed, normally siotered, and hot
gold, made tests for hardness, density,
X-ray cbservations of products pressed u
different temperaturgs.

experiments on the
~pressed powders of copper and
and electrical conductivity, and wade

nder various pressures and sintered under

Trzebiatowski ‘applled for the first tipe Pressures up to 30 tons per square
centimeter while Pressing powders,

and he received for copper $7 to 98 percent
of the density of the melted metul,

The bardness emounted to 180 HB, which Jg
very high in comparison with melted copper, the latter having 40-60 EB.

Sintering presseq shapes under
that their density wes lovered
Rases on the graing.

very high pressure, Trzebiatowski noticed
» and he explained this by the presence of adsorbed

The method of hot Pressing was introduced into world literasture as the
Trzebiatowski Method, Tests on hot

} Pressing of copper oben up the possivility
of obtaining metallic bodies having a very high Jdegree of hardness and excellent
electrical conductivity,

-3~

RESTRICTED



Decla

oy S

ssified |

nPéﬁ:S

r

aniti

m L T -4_»__‘-»‘:‘",:' e R R ‘:
Iassified in Part - Sanitized Copy Approved for Release 2011/10/25

prd for Release 2011/10/25 : CIA-

Copy A

RESTRICTED

trial enter
steel mi11,

The first indus
was the "Baildon"
carbides in 1936 under the trade name "Baildonit,”
using a Krupp license » begen the production of sint
the trade name "Distar " Before the war,
magnetic cores and produced copper-graphit

pPrise concerned with ¢
the

The above-mentioneq plaéeu {with th

e exception of one)
ing the war.

carbides, tungsten

Research work hag not be
some results, Research on powder metallurgy, 1is being conduc
places: Professor Trzebiatowski's research laborat
nie, the chairs of Frofessors Krupkowski ang Loskie
the Main Imstitute of Metellurgy at Gliwice,

en neglected. This

The produc
broadened under

tion of sintered jord
the Six-Year Plan,

The wmore important branches ol
first protot
book b,
kow w Plapi,
e request of P
Planning Comission).

povder metallur
ts are to appear.

B, Zacharzewski en
tallurgy in the S1

Panstwowa Komis ja Planowania Gosp

Chronological Developmen
Event
Basic scientific vorke by Prof Dr w1, Trzebilatowski

Beginnin Bintered car.

bides

g of productivg of "Baildonit"

Production of "Distar" sintered carbides

Publication of b

ook by Engr E, Bryjak, entitled Metal
Ceramice

Resumption of production of sintereg carbides, tung-
sten contacts » compound carbon copper brushes, cores

Translation of book by R. Kieffer and W. Hotop, enw

titled Powder Metallurg[ and Synthetic Sintered
Products, State Technicael Publishing House, Katowice
Povder Metallurgy in the Six Year

Jak and Engr B, Zacharzewski, Stat
ing House » Warsaw

Plg_xl,by Engr E. Bry-
¢ Technical Publigh-

~END -

.nl‘"
EESTRICTED

titled
¥-Year Plan

RDP80-00809A0007001

his technology in Polana
production of sintered
The plants at g

vere
contac

work has already produced

ted at

ory at the Wrocl
wicz at the Mind
as well as industrial

b of Polish Powder Metallury

Date

193k

1936
1938

1946

destroyed dur-
ts, ferromag-

. e

00479-8

'j_

STAT,

]

The produce

the following
av Polytech~
bg Acedemy,

laboratories.

oducts is to be developed considerably and

&Y are to be activated , and
These plang are described

Metallm'g:_la Prosz.
s written at

odarczego, State Econowic

1947 - 1949

1951 (in preparaticn)

1951 (1in preparation)

-RDP80-00809A000700100479-8



